The regulatory roles of miRNA and methylation on oncogene and tumor suppressor gene expression in pancreatic cancer cells.
Carcinogenesis is driven by an accumulation of mutations and genetic lesions, which leads to activation of oncogenes and inactivation of tumor suppressor genes. However, the molecular mechanisms by which the expression of these genes was regulated in pancreatic cancer remains unclear. In this study, we investigated the regulatory effects of microRNA and methylation on the expression of k-ras, TP53 and PTEN genes in pancreatic cancer cells. The protein and miRNA levels were measured by Western blotting and Northern blotting, respectively. Xenograft pancreatic tumor models were established by inoculating BxPC-1, Capan-2, and Panc-1 tumor cells into athymic nu/nu mice. A disparate level of KRAS, p53, PTEN, Dnmts, and Dicer 1 proteins as well as let-7i, miR-22, miR-143, and miR-29b miRNA was observed in BxPC-1, Capan-2, and Panc-1 cells. Knockdown of Dicer 1 expression in BxPC-3 and Panc-1 cells resulted in significant increases in KRAS, p53, PTEN, and Dnmts protein levels and significant decreases in miR-22, miR-143, let-7i, and miR-29b expression. Knockdown of Dicer 1 expression in Capan-2 cells significantly increased p53 and PTEN expression, while significantly decreased miR-22 and miR-143 expression, but had no effects on PTEN, Dnmts, let-7i, and miR-29b expression. Knockdown of Dicer 1 expression significantly inhibited xenograft BxPC-3 tumor growth, but promoted xenograft Panc-1 tumor growth. In contrast, knockdown of Dicer 1 expression had no effect on xenograft Capan-2 tumor growth. Our study suggested that different pancreatic cancer cell lines exhibited obvious discrepancies in gene expression profiles, implying that different molecular mechanisms are involved in the carcinogenesis of pancreatic cancer subclasses. Our study highlighted the importance of personalized therapy.